Background
determinants of teenage pregnancy is particularly pronounced in Degua Tembien district; Tigray regional state supporting the need for further evidence.
Therefore, this study aimed to determine the factors contributing to teenage pregnancy to help policy makers, program managers and health care authorities with better decision making in planning and problem solving.
Methods

Study area and period
This study was conducted in Degua' Tembien district from February 01 to March 15, 2015. The estimated total population of the district is 138,334, based on the 2007 census; in 2014/ 2015, 67,369 (48.7%) were male and 70, 965 (51.3%) female. The district has one newlyupgraded primary hospital, five health centers, 24 health posts, two private drug shops, sixtyone primary schools, one high school and one preparatory school. The primary hospital is the only health facility providing youth-friendly services among all of the health facilities in the district. Degua' Tembien is one of the least performing districts in terms of family planning and institutional delivery utilization. The contraception acceptance and skilled attendance rates were reported as 47.8% and 35.7%, respectively, which are much lower than the regional averages of 54.8% and 50%, respectively. Moreover, Degua' Tembien is among the districts with the highest stillbirth rate and neonatal death rate, at 2.2% and 0.62%, respectively [15] . Though not documented, from observation, the district has a high rate of teenage pregnancy.
Study design
A community-based case-control study design was used to assess determinants of teenage pregnancy.
Source population
Female teenagers in Degua Tembien district constituted the source population.
Study population
Female teenagers registered in the pre-survey in the study area (290 pregnant and 1608 nonpregnant teenagers) were eligible for participation.
Study unit
Actual participants included 138 pregnant and 276 non-pregnant teenagers in Degua Tembien district.
Sample size calculation
n1 ¼ ðZ1 À a=2 þ Z1 À bÞ 2 2Pð1 À PÞ ðp1 À p2Þ
Where:
Z1-α/2 (95%CI) = 1.96 P = Average of P 1 and P 2 Z1-β (80% power) = 0.84 P1 = Proportion of exposure among cases P2 = Proportion of exposure among controls C = Ratio of controls to cases = 2:1 n 1 = Number of cases n 2 = Number of controls Based on research conducted in South Africa on risk factors for teenage pregnancy, living with both parents was less common among pregnant teenagers. In that research, a higher proportion (50.7%) of controls was reported to "live with both parents" compared to cases (35.6%) [4] . Sample size was calculated with an assumption of 95%CI, 80% power and a 10% contingency for the non-response rate, using predictor variables such as: forced sexual debut, not living with biological father, being from a non-nuclear family and living with both parents. Of all the variables, the latter-"living with both parents"-was selected as it gives the highest sample size compared to the other variables. Finally, a total sample size of 414, with 138 cases and 276 controls, was utilized in the study (Table 1) .
Sampling methods and procedures
Cases were pregnant teenagers (between the ages of 13-19 years) at the time of interview and controls were those who had never been pregnant, from the same age group as the cases. Two weeks before the data collection period, a pre-survey was conducted by house-to-house visit to develop a sampling frame for both cases and controls. Finally, cases were selected randomly using a computer-based program (Open-Epi random program) from the already developed sampling frame, after proportional allocation to the health institutions' catchments (one primary hospital and five health centers), based on the existence of cases. Two controls were also selected randomly for each case from the same "kebelle" (the smallest administrative unit) using the identical random program.
Data collection techniques and tools
A thorough literature review of risk factors for teenage pregnancy was conducted prior to the development of a questionnaire to identify determinants of teenage pregnancy. Determinants previously identified by other researchers and potential determinants for the local setting was recognized using information on reports from the regional health bureau and district health office. A rough assessment and observation of reproductive health services were conducted. Then a structured interviewer-administered questionnaire on potential determinants of teenage pregnancy was developed in English and translated to the local language of the study area (Tigrigna) prior to the start of the fieldwork. The questionnaire (S1) had three parts. The first part was related to the socio-demographic and socio-economic characteristics of respondents, such as: marital status, living arrangements, family size, family income and educational status of both the study subjects and their parents. The second part was comprised of topics related to sexuality and reproductive health, such as: age at menarche, family history of teenage pregnancy, communication with parents on reproductive health issues, and past and current pregnancy status. In addition to this, questions related to the details of pregnancy, such as: parity, planning of the current pregnancy, and health service utilization (e.g. ANC) were also incorporated. The third part was related to knowledge of the occurrence of teenage pregnancy (assessed through seven questions; these included knowledge of: the danger period or the fertility window for pregnancy, complications of teenage pregnancy, pregnancy prevention methods, information on modern contraception, type of modern contraception, double advantage of condom, where to get contraception) and history of contraception use.
Operational definitions
Cases: Teenage girls who were pregnant at the time of the interview. Controls: Teenage girls who had never been pregnant. Family size: The number of family members living in a household where the study subject lived and for those who were married, the family size prior to marriage.
Parental communication on reproductive health issues: Refers to discussions, between a child (in her teenage years) and either of her parents, of topics such as menstruation and how to prevent premarital sex, HIV/AIDS and teenage pregnancy.
Knowledge of getting pregnant as a teenager: This was a dichotomous variable with "1 = good" and "0 = poor". The score of these values was calculated using the mean, with a maximum and minimum score of seven and zero, respectively.
Good knowledge of getting pregnant: Refers to those who scored above the mean from the seven knowledge-related questions.
Poor knowledge of getting pregnant: Refers to those who scored below the mean from the seven knowledge-related questions.
Data quality control measures
Six female nurses (diploma-certified) and two male health officers working in the study area who are fluent in the local language (Tigrigna) were recruited. They were trained for one day on data collection and supervision. To ensure the clarity of the questionnaire for both data collectors and respondents, a pretest was conducted with 10% of the total sample size in a neighboring district of the study area (Enderta), with minor refinement of the study tool, like; wording and rephrasing, arrangement of questions sequence (taking most sensitive questions to the end of the questionnaire) and quantifying time required to interview respondents was made based on the results. Daily supervision was conducted by the supervisors and principal investigator to ensure the completeness and accuracy of data.
Data management and analysis
Data were checked throughout the data collection period and up to the initiation of the analysis. Then the collected data were entered into Epi-info version 3.5.1 and transferred to SPSS version 21 for analysis. Frequencies, and proportions (tables) and means (SD), were used to represent the results of the categorical and continuous variables, respectively.
Cross tabulations were used to describe the frequencies or proportions of the study participants. Statistical significance of an association was considered at p-value 0.05. Multi-collinearity was checked using the variance inflation factor (VIF) test to exclude variables >10%; no variable was obtained. Bivariable logistic regression (with odds ratios and 95 percent confidence intervals) was calculated to assess the strength of the association between dependent and independent variables. Finally, multivariable logistic regression was used to assess predictors of the outcome variable. Variables with a p-value <0.25 in bivariable analysis were included in the multivariable logistic regression. Then the percentage of the model that was accurately classified was 88.2% with a Hosmer and Lemeshow test value of 0.99. In the analysis, the variability of teenage pregnancy explained by the set variables (model) ranged from 50.9 to 70.7%.
Ethics approval and consent to participate
Ethical clearance (with reference number of ERC 0508/2015) was obtained from the ethical review board of Mekelle University, College of Health Sciences. The letters of support obtained from the Tigray Regional Health Bureau and Degua Tembien District Health Office were delivered to the concerned officials in the community. Prior to the interview, the aim of the study was explained in general, through brief information on research of adolescent health, to both the teenage girls and their parents, when applicable (i.e., if they lived in the same household) and to the teenager only if not applicable, to took verbal consent or assent. Then detailed information about the purpose of the study was given to the teenagers to obtain verbal assent or consent. A calm setting was chosen, where privacy for study subjects was ensured during the administration of the questionnaire. Confidentiality was ensured and participants' names were not requested or recorded. Participants were also informed that they could withdraw from the interview at any time if they were not comfortable with the research questionnaire. Pregnant teenagers who had not yet started ANC were referred to health institutions.
Result
Socio demographic and socio-economic characteristics of study participants
The response rate of the participants in this study was 100%. The mean (±SD) age of cases and controls was 18.47 (0.72) and 17.09 (1.22) years, respectively. Three hundred and eighty seven (93.5%) study participants lived in a rural area. More than half (n = 77; 55.8%) of the cases lived with their husbands and most (n = 233; 84.4%) of the controls lived with both of their parents. Approximately half (n = 71; 51.4%) of the cases were from a family having seven or more family members, whereas a higher proportion (n = 174; 63.1%) of the controls were from a family having six or fewer family members. Regarding marital status, more than twothirds (n = 97; 70.3%) of the cases were married; a higher proportion (n = 235; 85.1%) of the controls were single. The mean (±SD) ages of marriage and sexual debut of participants were 16.9 (1.12) and 16.77 (0.9) years respectively. In this study, 21 (15.2%) of the cases and 20 (7.2%) of the controls never received a formal education. Few cases 1 (0.7%) and controls 13 (4.7%) obtained an educational level of grade eleven or above.
In this study, 84 (60.9%) cases and 131 (47.5%) controls did not watch/listen to television (TV)/radio. Fewer cases (n = 59; 42.8%) than controls (n = 89; 32.2%) lived a distance of more than one hour from the nearby health facility (Tables 2 and 3 ).
Reproductive health characteristics of participants
The mean (±SD) age at menarche was 15.08 (1.06) years and was slightly younger in controls (14.9 (1.02) years) than in cases (15.4 (1.05) years. Thirty-six (29.3%) cases and 45 (17.9%) controls received information on menstruation after starting their period. One hundred and fourteen (82.6%) of the cases did not have a history of contraception use, whereas among the married/sexually active controls, 49 (79%) reported a history of contraception use. Slightly lower proportions of cases (n = 87; 63%) than controls (n = 186; 67.4%) communicated with their parents on reproductive health issues. Ninety-seven (81.5%) of the cases and 77 (29.6%) of the controls did not receive information on sex education at school. Three-fourths (76.1%) of the mothers of the cases and over one-third (42.8%) of the mothers of the controls had a history of teenage pregnancy (Table 4) . Among the pregnant teenagers, 57 (41.3%) reported that their pregnancies were unintended and 12 (8.7%) were pregnant for their second time. More than half (n = 66; 51.2%) of the cases started ANC after the sixteenth week of gestation while nine (6.5%) had not yet begun ANC (Table 5 ).
Knowledge of participants of getting pregnant
More than half (n = 73; 52.9%) of the cases had poor knowledge of the occurrence of conception compared to the controls (n = 102; 37%). One hundred and twenty-two (88.4%) of the cases and 223 (80.8%) of the controls had mentioned use of at least two types of contraceptive methods, but a higher proportion of controls (n = 216; 78.3%) than of cases (n = 87; 63.0%) were aware of the double advantage of condom use (Table 6 ).
Logistic regression analysis
Variables with a p-value of <0.25 in bivariable analysis (age, marital status, educational level, family size, father's occupation, mother's occupation, monthly income, watching TV / listening to the radio, time to travel to the health facility, maternal history of teenage pregnancy, knowledge of getting pregnant and communication with parents on reproductive health issues) were fitted to the multivariable logistic regression model. Finally, family monthly income, being married, being in the age group of 18-19 years, communication with parents (Tables 7 and 8) .
Discussion
This study was aimed to identify the determinants of teenage pregnancy and has revealed that being married, not communicating with parents on reproductive health issues, having a history of maternal teenage pregnancy, aged 18-19 years and lower monthly household income were the independent predictors of teenage pregnancy. Married teenagers were more likely to have teenage pregnancy compared to single teenagers. Consistent to our finding many studies conclude that in a setting where early marriage is highly prevalent, teenagers are exposed to unwanted pregnancy, unsafe abortion and STIs [4, [16] [17] [18] [19] [20] [21] . Marriage may force teenagers to curtail their education (23% according to our research), lose future opportunities for economic independence and reduce a women's decision-making power [19] . However, marriage was not predictive of teenage pregnancy in the research result from a study conducted in Tanzania [22] , which may be due to the background of the study participants, all of whom were enrolled Determinants of teenage pregnancy in school, a factor which may allow them the opportunity to utilize health services, such as contraception. A factor which may be indirectly related to marriage-that of not living with parents-was significantly associated with teenage pregnancy in the findings of other studies [14, 23] ; however our research did not show an association. Communication with parents on reproductive health (RH) issues was also a major predictor of teenage pregnancy in our study. Teenagers who did not communicate about RH issues with their parents were more exposed to teenage pregnancy than their counter parts. In our study only 57.2% of parents of teenagers communicate with their teenagers. Lower to our study, research from Dridawa/Ethiopia reveals that only 17.9% of fathers and 25.4% of mothers were transparent and willing to discuss sexual and reproductive issues with their adolescents [24] . However, research from other African countries indicates that the proportion of parents who communicate about such matters with their teens ranges from 69% to 83% [22, 25, 26] , which is high compared to our study result. This may be due to differences in research methodologies and/or study populations (such as variations in the educational status of parents, place of dwelling or geographic variation). Numerous factors may explain why parents did not communicate about RH issues with their teenagers. The reasons as perceived by parents could be: teenagers are believed to be too young for RH discussions [27] , the topic is considered as taboo, parents lacked knowledge of what to communicate, and the belief that teenagers had enough knowledge [28] . Communication between parents and adolescents could enable Determinants of teenage pregnancy parents to address challenges of their adolescents and could help adolescents in delaying sexual activity and pregnancy [20] . Another finding from our research is that the likelihood of pregnancy of the female teenager increases with age (being in the 18-19 age groups). This finding was consistent with other researches [16, 18] .This is an expected result given that the proportion of women who have started their reproductive life increases with age because of longer exposure to biological and social factors, especially due to marriage. A history of maternal teenage pregnancy represents another predictor of teenage pregnancy. Teenagers with history of maternal teenage pregnancy were more likely to have teenage pregnancy and this was consistent to other studies [29] . This finding is supported by researches which revealed the strong influence of mothers on the reproductive and sexual behaviors of their teenage daughters [24, 30, 31] . The mothers of never-pregnant teens may viewed early childbearing as more problematic, perceived older ages as appropriate for when girls first should have sex, get married, and start a family, and ascribed lower status to the parenting role than the mothers of pregnant teens [32] . However, this variable was not significantly associated with teenage pregnancy in other researches [23, 33, 34] ; this inconsistency may be due to differences in methodology and sample size differences.
In our study lower family monthly income was also the predictive of teenage pregnancy. Regarding family income, the results of other studies were in line with our findings, wherein low income was predictive of teenage pregnancy [14, 20, 21, 23, 25, 35] .With respect to income status of adolescents' families; it seems plausible that the income status of their parents could affect their susceptibility to pregnancy. The findings revealed that those in the higher monthly income had the least odds of being pregnant in adolescence compared to the lowest monthly income level. A possible pathway of this influence could be that females with the lowest income tend to marry at an early age, while those with the highest income continue with their education and other career goals [4, 16, 17] . While family income was not a risk factor for teenage pregnancy in research in Sri Lanka, the study participants in that comparative analysis all had the same socioeconomic status [36] .
Conclusion
The factors associated with teenage pregnancy in our study were lower family monthly income, being married, being in the 18-19 year age group, not communicating with parents on reproductive health issues and having a maternal history of teenage pregnancy. These circumstances are multidimensional, as they are related to the individual, family, community, and the system; almost all are beyond the control of teenagers. Programs that encourage parent-teenage communication of reproductive health issues, starting from early adolescence, in order to build skills to prevent pregnancy in the late teenage years, are very important. In Determinants of teenage pregnancy addition, multi-pronged activities across sectors that encourage delayed marriage and improve health service utilizations for girls are essential.
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